Introduction
In this paper we report on a research project designed to explore the role of locally caught seafood in providing for food security in the Kenai Peninsula region of Alaska. Seafood and the seafood industry are well established components of Alaska's local economies and cultures, and many people across the state rely on local seafood that they catch themselves for a significant portion of their diet (Hanna, Frazier, Parker, & Ikatova, 2012) . Likewise, more Alaskans are employed by fisheries or fisheries-related industries than by any other sector (Northern Economics, 2011) . This said, however, food insecurity is a growing problem across Alaska, especially for remote rural communities where people rely heavily on wild fish and game (Caulfield, 2002; Loring & Gerlach, 2009) . Given that Alaska's seafood industry enjoys a widespread reputation for sustainability, and as conventional wisdom features seafood so prominently in the lives and livelihoods of Alaskans, the apparent contradiction between a thriving seafood industry and food-insecure fishing-dependent communities provides an informative setting within which to explore the circumstances under which local and purportedly sustainable food resources do or do not contribute to household food security. In other words, which Alaskans enjoy reliable access to locally caught seafood, which do not, and why?
Answers to these questions are important not just to Alaskans, but to anyone who is concerned with how to achieve outcomes of individual health, social justice, and community sustainability through local and regional food movements. Many justifications are made for eating local, not the least of which include the environmental impacts of industrial, chemical-intensive agriculture (Kimbrell, 2002) , the decline of rural communities and cultures (Berry, 1982) , and persistent worldwide malnutrition (Shiva, 2000) . However, as the de rigeuer alternative to the dominant system, people too easily assume a variety of positive outcomes from local food movements, including, for example, that they are more environmentally sustainable, that they produce healthier foods, and that they are more amenable to positive foodsecurity and social-justice outcomes. These assumptions are not without justification, but they are often uncritically accepted as fact; it is more accurate, perhaps, to understand food security and environmental sustainability as possible rather than inevitable outcomes of local and small-scale food systems (Born & Purcell, 2006; Tregear, 2011; Trivette, 2012) . Thus, reflexive research on both the successes and failures of local food movements is critical if the field is to move forward.
As we discuss below, seafood and fisheries are not commonly discussed in the local and regional food movement literature, although there are a few notable exceptions (e.g., Andreatta, Nash, & Martin, 2011; Brinson, Lee, & Rountree, 2011; Evans-Cowley, 2011; Paolisso, 2007) . Given that roughly 44% of the world's population lives on or near the coast (United Nations Environmental Programme, 2010), seafood clearly has the potential to be a major component in the rebuilding of community-based food systems. Below, we review how fisheries have been discussed in food systems and sustainability literatures, including limitations and strengths as we perceive them, and then suggest reasons for featuring seafood more prominently in local food movements. We also briefly scope the concept of food security as it is currently defined and implemented through research in Alaska and the Arctic. This regional tour of the literature is important because northern food systems have some unique characteristics when compared to other regions, such as limited local agricultural production, extremely remote communities that are not on a road system, and a very large segment of the population that relies on locally caught fish and game for a significant portion of its diet. This literature is also of interest because of the emphasis on the social and cultural dimensions of food, specifically with respect to understanding food security as more than just a biophysical or socioeconomic outcome.
Finally, we discuss our study, which took the form of community focus groups and a by-mail survey distributed to residents of the Kenai Peninsula region of Alaska. The lessons learned from the data we present are threefold, and are informative for small-scale food systems challenges globally: (1) local fisheries can play a significant role in the development of community food systems, including for low-income households; (2) individual access rights to locally available seafood resources are necessary but not sufficient to achieve food security for all stakeholders; and, (3) developing local markets that connect consumers to commercial fishers who are able to provide local products at a fair price is a key design and policy challenge for strengthening coastal community food systems. (FAO, 2011) . Again by comparison, seafood provides 21.3% of the total available protein in China, 22.6% in Japan, and 14.3% in Norway, with proportions that can be even higher in smaller and developing coastal or island nations (FAO, 2011) . However, given that 39% of Americans live on or near the coast (National Oceanic and Atmospheric Administration, 2013), and that Americans currently consume only half as much seafood as is recommended in the USDA's latest nutrition guidelines, we argue that there is an opportunity for finding ways to meet goals for community sustainability and food security by incorporating innovative seafood harvesting and marketing strategies into local food movements.
Seafood as Local Food
Seafood consumption worldwide is higher than ever, however, with ramifications for the sustainability of the world's fisheries. As such, when fisheries are discussed in the various literatures on food systems and food security, they tend to be cast in a negative light, with the emphasis on concerns such as human population growth, the overallocation and depletion of ocean fisheries, and the impacts of aquaculture on ecosystem health (FAO, 2010; Godfray et al., 2010; Hilborn, Stewart, Branch, & Jensen, 2012; Pauly, Watson, & Alder, 2005) . While this is an important body of research in that it highlights the ubiquitous, and perhaps even pernicious, unsustainability of industrial fishing, a shortcoming is the assumption that human needs (e.g., food security) are necessarily at odds with the sustainability of the world's fisheries and marine ecosystems (Loring, 2013; Loring & Gerlach, 2010) . In other words, fisheries are more commonly construed as a part of the world's foodsecurity problem rather than as part of its possible solutions.
That said, however, there is some fisheries research that is conducted under the rubric of common pool resources and co-management that offers a compelling case for envisioning seafood systems not as part of a global food security "problem," but rather as a part of effective local solutions (e.g., Cinner et al., 2012; McClanahan & Cinner, 2011) . In the work by Cinner and his colleagues, for example, the various challenges posed by climate change to coral reef ecosystems in Madagascar and Papua New Guinea are explored, with the focus on declining coral reef fisheries and the impacts of such declines on artisanal fishing communities. What they find is that local and comanagement of small-scale fisheries can foster winwin scenarios, with marine ecosystems conserved and local artisanal livelihoods strengthened (Cinner et al., 2012) . While they do not use the language of food security or food systems per se, their work nevertheless underscores the potential for using small-scale and artisanal fisheries to support sustainable food systems, coastal community development, and fisheries conservation.
As we discuss below, there is the potential for small-scale community fisheries to be important components of local food movements in the U.S. Currently, half the seafood consumed in the U.S. is produced through industrial aquaculture, and the other half is wild-caught. Virtually all of it, however, comes to U.S. consumers through global markets and large-scale processing and distribution networks dominated by a few large corporations, and in this way the seafood system functions in much the same way as does the industrial agriculture and food system (Anderson & Fong, 1997; Hébert, 2010) . As an alternative, local seafood is an avenue by which communities and regions can divest from, or at least reduce their dependence on, the industrial food system by choosing local options (after Kloppenburg, Hendrickson, & Stevenson, 1996) . Likewise, seafood also "fits the bill" for many of the values that are commonly attributed to local food systems. For example, wild-caught seafood is generally healthy, nutritious, and safe, although the problem of industrial pollutants in some waters can be an important caveat (Kris-Etherton, Harris, & Appel, 2002) . Pacific salmon, one example that is relevant in Alaska as well as for much of the Pacific Rim, has favorable omega-3 fatty acid and macronutrient profiles that both enhance dietary quality and also buffer against contaminants like methylmercury (Loring, Duffy, & Murray, 2010; USDA, 2011) .
Development of a local seafood industry can also be consistent with the goals of improved environmental conservation and sustainability. The assumption is that locally oriented food systems connect participants more closely to their environments, enabling them to be better stewards (Sundkvist, Milestad, & Jansson, 2005) . Pacific salmon, again a relevant example, is at the center of multiple environmental debates and reforms in the U.S., including the Pacific Northwest region where salmon are a motivating force behind the removal of dams and the restoration of riverine habitats (Hawley, 2011; Klingle, 2007; Wolf, & Zuckerman, 2003) . Likewise, in Alaska salmon are powerful symbols in ongoing debates over logging in the Tongass National Forest and gold and copper mining in the Bristol Bay watershed (Lempinen, 2011) .
Finally, when describing local food systems, opportunities, and options, Trivette (2012) emphasizes the important element of intentionality: that local food should be "intended for consumption within the same area that it is produced…rather than simply incorporating food that is available in a particular area" (p. 5). Admittedly, seafood as most Americans currently procure it does not necessarily meet this requirement; commercial seafood is not produced locally in the same sense that agricultural products are, but rather is caught in the open ocean, often far away from shore. However, the concept of locality, for example through regional branding, is already a powerful symbol in many seafood markets (Andreatta, Nash, & Martin, 2011; Knapp, Roheim, & Anderson, 2007) . Likewise, fisheries are important and key frames of reference for the cultural identity of many coastal communities; the entire Pacific Northwest region of the U.S. has been dubbed "Salmon Nation" in acknowledgement of the multifaceted role that various salmon species play in place-based cultures and traditions there (Wolf and Zuckerman, 2003) . Other U.S. coastal areas also relate closely with their fishing activities and traditions, and marketing strategies for seafood products commonly feature the specific communities where the products are landed, as with Maryland blue crab, Maine lobster, and Copper River Red salmon (Acheson, 1997; Mccay, 1981; Paolisso, 2007) . And, as we describe in more detail below, intentional participation in fisheries in Alaska by individuals for the sake of self-sufficiency and eating locally is also quite common.
Food Security and Food Systems in the North
We were specifically interested with this research in exploring the conditions under which access to locally caught seafood contributes to household food security in Alaska. Food security is most commonly defined as whether or not people have equitable physical and economic access to sufficient and safe foods (e.g., World Food Summit, 1996) . In the context that we use it here, food security describes more than merely whether sufficient food is being produced, or a one-sizefits-all food-nutrition relationship, and incorporates all of the various ways in which a food system supports health in its various biophysical, social, and ecological dimensions (Loring & Gerlach, 2009) . These include matters such as the importance of certain foods, food choice, local perceptions of hunger, uncertainty and worry about food safety or shortages, and any other psychosocial, sociocultural, or environmental stresses that result from the process of putting food on the table (S. Maxwell, 2001 ). In rural, predominately Alaska Native communities, for example, wild fish and game are important for food security, not just because they are readily available, but also because they are important to the preservation and transmission of traditions and cultural practices, for the maintenance of social networks and interpersonal relationships, and for supporting individuals' sense of self-worth and identity (Fienup-Riordan, 2000; Loring & Gerlach, 2009 ).
Yet food insecurity in Alaska and the North American Arctic is a rising challenge (Caulfield, 2002; Egeland, Pacey, Cao, & Sobol, 2010; Ford, 2009; Loring & Gerlach, 2010) . According to the United States Department of Agriculture (USDA), Alaska currently has a food-insecurity rate of 14.5%, which is lower than the nationwide average of 16% (Coleman-Jensen, Nord, Andrews, & Carlson, 2011). However, rates are much higher for rural communities, and the nonprofit group Feeding America (2011) estimates that some rural parts of the state presently experience food insecurity rates as high as 30%, with children among those most affected. People in many rural Alaskan communities are experiencing a "nutrition transition," whereby the use of traditional country foods is declining and is being replaced with market foods that, while readily available, are both expensive and generally poor in nutritional quality by comparison (H. V. Kuhnlein, Receveur, Soueida, & Egeland, 2004) . Consistent with this transition, Alaskans are increasingly experiencing a host of diet-related health problems, including but not limited to higher incidences of colorectal cancer, obesity, and diabetes (Fenaughty, Fink, Peck, Wells, Utermohle, & Peterson, 2010; McLaughlin, Middaugh, Utermohle, Asay, Fenaughty, & Eberhardt-Phillips, 2004) , as well as a variety of chronic psychological and psychosocial problems such as domestic violence, alcoholism, depression, and drug abuse (Alaska Department of Health and Social Services [AKDHSS], 2011a). While direct causality among one or more of these dietary changes and health trends is difficult to pin down, the consensus among health researchers, practitioners, and local people is that the solution to these problems is best situated in local food system reform and revitalization (Arnold & Middaugh, 2004; Hassel, 2006; H. Kuhnlein et al., 2007; Nabhan, 1990) .
Part of the challenge with respect to food security in Alaska relates to the limited nature of the state's food system. Despite active local food movements in many parts of the state (Garcia, 2012) , only an estimated 3% to 5% of agricultural products consumed in Alaska are produced in Alaska. Agricultural production is limited by a variety of factors, not least of which is a paucity of farms, farmers, and in-state infrastructure for food processing and distribution (Hanna et al., 2012; Paragi, Gerlach, & Meadow, 2010) . Similarly, while the commercial seafood industry is robust and thriving, providing 50% of U.S. wild landings (NMFS, 2010), very little of this commercial catch is marketed in Alaska, and is instead fed into national and global seafood markets. Specifics are rare regarding the quantity and origin of seafood that is actually consumed directly by Alaskans (Hanna et al., 2012) , but even in the iconic fishing communities featured in this research, most grocers do not offer a fresh seafood counter. Recently, noticeable disparities in who benefits from Alaska's commercial fisheries has led some to question the social-justice implications of their widespread reputation of sustainability (Loring, 2013; Richmond, 2013) .
Other, noncommercial fisheries in Alaska include sport fisheries and personal use (subsistence) fisheries.
1 The former are managed as recreational in nature, allow only a limited daily catch, and are open to any participant; the latter are open only to state residents and are generally defined as for personal consumption and not for sale, barter, or trade. These noncommercial fisheries are highly valued by Alaskans, yet their overall contribution to the statewide food system and the extent to which all Alaskans enjoy equal ability to participate in these fisheries remain unclear.
Research Area and Methods
During the winter of 2011 we were approached by representatives of two community groups in the study region (figure 1), the Kachemak Bay Research Reserve (KBRR) and MAPP of the Southern Kenai Peninsula (MAPP-SKP, formerly the Southern Kenai Peninsula Communities Project), and asked to give a public presentation on food security. Food security emerged as a priority for these groups as a result of a multiyear strategic planning project that utilized the Mobilizing for Action through Planning and Partnerships (MAPP) framework.
2 During our visit, we also participated in two informal focus groups with representatives from KBRR and MAPP-SKP, as well as with other interested community members that included nurses and other community health practitioners, commercial fishermen, and representatives from the group Sustainable Homer. From these discussions one specific theme emerged: frustration with a lack of access to locally caught seafood. Participants described how if one does not fish for himor herself, or does not know someone who fishes, it is extremely difficult to procure affordable, locally caught fish such as salmon and halibut. One important outcome of these meetings is unanimous support for research that evaluates access to local seafood and its role in food security, in order to identify both barriers to and opportunities for strengthening this component of the local food system. The Kenai Peninsula is well known among Alaskans and tourists from outside the state for its productive salmon and halibut fisheries. Cook Inlet is a stretch of ocean that reaches 180 miles north from the Gulf of Alaska, along the west coast of the Kenai Peninsula, to the city of Anchorage. The associated watershed covers approximately 47,000 square miles (122,729 square kilometers) of the southcentral portion of the state. It is home to all five species of Pacific salmon as well as over 400,000 Alaskans, more than half the population of the state. About 50,000 people live on the Kenai Peninsula itself, a land mass about 16,000 square miles (41,440 square kilometers), or half the size of Maine. Communities include the iconic fishing ports of Homer, Seward, Kenai, and Soldotna, as well as smaller, predominately Alaska Native and Russian communities, including Port Graham, Nanwalek, and Seldovia, which are not accessible by road in spite of their relative proximity to large urban centers.
In addition to local support for this research, the Kenai Peninsula provides an effective and strategic case study location because many of the sociocultural, economic, ecological, and geopolitical circumstances and challenges found here are arguably representative of those found statewide. Though the region suffers from something of a reputation for affluence among many Alaskans, there are nevertheless many similarities in vital statistics among this region and the state as a whole (table 1) . Per capita income, percent of the population below the poverty level, and food security rates, for example, all match statewide numbers. Additional parallels between the Kenai Peninsula and the state as a whole also exist: the region is home to communities that are on and off of the road system; renewable-resource industries such as fishing and tourism are hugely important, as are Major communities referred to in text are shown.
Journal of Agriculture, Food Systems, and Community Development ISSN: 2152-0801 online www.AgDevJournal.com contentiously debated extractive resource industries such as coal and offshore oil and now natural gas developments; and finally, more than 70% of the land on the Kenai Peninsula is federally managed, a proportion that approximates land jurisdiction for the state as a whole.
Methods
In order to better understand the state of household food security in the region, including the role of locally caught seafood, we distributed a survey via the U.S. Postal Service to 1,500 households randomly selected 3 from a list all 24,500 residential addresses on the Kenai Peninsula. Given the population of the region, we require a sample of least 381 responses to make strong inferences about the peninsula at large (Krejcie & Morgan, 1970) , and we anticipated that response rate could be between 40% and 70% (AKDHSS, 2011b). Surveys were distributed following a modified version of the Tailored Design Method (Dillman, 2007) . To improve response rates, we sent postcards notifying recipients that their address had been randomly 3 A random number generator was written in the statistical software package R (R Development Core Team, 2011) to select addresses from the list. selected and that they should expect a survey soon. With the survey we also included a one dollar bill as a token of appreciation. To further raise awareness of the study, we also arranged interviews on Kenai Peninsula public radio stations.
Respondents were asked to report if someone in their household fishes, and if so, to specify whether this includes fishing commercially, fishing for sport, fishing as a guide or charter, and/or fishing for personal use or subsistence. Next, they were asked to report if they consume locally caught fish or other seafood; for those with a positive response, several questions followed regarding how and where they obtain the seafood, that is, whether they fish for it themselves, purchase it at a local retailer, barter or trade for it, or receive it as a gift. We also asked about seafood consumption rates during the fishing season (defined as late May through September) and outside the fishing season (October through May), with options including: frequently (almost every day), sometimes (2-5 times per week), rarely (once or fewer times per week), and never. We also asked about fish waste, querying households whether at the beginning of the fishing season they had any seafood from the previous year, and if so, what they did with it (e.g., smoke or can it, feed it to dogs, give it away, throw it away, etc.).
To measure food security, the survey also included six questions about "coping strategies" (after D. G. Maxwell 1996; D. G. Maxwell, Ahiadeke, Levin, Armar-Klemesu, Zakariah, & Lamptey, 1999) , which ask respondents to report how often in the last month they have taken actions such as reducing meal size or skipping meals because there is not enough food and/or so that someone else in their household can eat (table 2). Frequencies allowed were: never (worth 4 points), rarely (once or fewer times per week, worth 3 points), sometimes (2-5 times per week, worth 2 points), and frequently (almost every day, worth 1 point). The monthly recall duration was chosen to in order to gauge food security at the time during the year that locally caught seafood is most likely being utilized; surveys were distributed at the end of September, and major salmon fishing activities in the region end in August.
One of the reasons we selected this coping strategies protocol is because it does not rely on prescriptive definitions of food security or insecurity, and as such is more accommodating to the less quantifiable social and cultural dimensions of food security (D. G. Maxwell 1996; D. G. Maxwell et al. 1999) . Multiple variations of this protocol have been implemented and validated in different settings (e.g., Coleman-Jensen et al., 2011; USDA 2001b) , although their appropriateness for Alaskan settings, and especially remote communities, is questionable. For example, the USDA (2011b) food insecurity protocol focuses on the availability of money to buy food, but in Alaska subsistence foods play an important role for households in both rural and urban settings (Bersamin, Sidenberg-Cherr, Stern, & Luick, 2007; Fazzino & Loring, 2009 ). Likewise, the USDA protocol also invokes the concept of a "balanced" diet, but this could be confusing to many in Alaska since foodways here are traditionally flexible and highly seasonal in nature (Wolfe & Bosworth, 1990) . Likewise, use of the word "balanced" could lead some respondents to self-assess against their perceptions of government standards for nutrition, rather than in terms of their own traditions, preferences, and conceptions of health. As such, our six chosen questions focus primarily on food preference and disruption of meal patterns as cross-culturally relevant domains of food insecurity (after Coates, Frongillo, Rogers, Webb, Wilde, & Houser, 2006) .
Responses to these six questions are tallied in such a way as to create a single, unit-less score in the range of 11 to 44, with 11 being food insecure and 44 being completely food secure. The formula for calculating food security is shown below:
Score = Q1×1 + Q2×1 + Q3×2 + Q4×2 + Q5×2 + Q6×3
We loosely define food insecurity as a score falling below 40, as this score indicates that respondents are enacting at least two of the lowest-weighted coping strategies, and or one or more of the more disruptive strategies. Note also that this scale is These six questions are intended to get at a range of possible coping strategies among respondents. The weights indicate relative severity of the strategy and are used as part of the calculation of the final score. Maxwell et al. (1999) recommends using focus groups to determine the most appropriate weighting, but funding limitations required us to set weightings based on the relative severity of dietary pattern disruption. Note that we do include a question on food preference (Q1), and weigh borrowing money for food (Q3), a strategy often associated with significant psychological stress, more than a modest portion reduction (Q2).
Question Weight
1. In the last month, how often have you and your household eaten foods that are less preferred in order to make sure that everyone in the household could eat? 1 2. In the last month, how often has someone in your household had to limit their portion size in order to make sure everyone in the household could eat? 1 3. In the last month, how often have you had to borrow food, or borrow money to buy food, so that everyone in the household could eat? 2 4. In the last month, how often have you or another adult in your household limited their portion size specifically so that a child could eat? 2 5. In the last month, how often have you or anyone else in your household had to skip a meal because there was not enough food? 2 6. In the last month, how often have you or anyone else in your household gone an entire day without eating because there was not enough food?
intentionally not adjusted to begin at zero out of recognition that more severe forms of food insecurity and hunger are possible than can be captured by this instrument. Other questions on the survey addressed household composition, income level, opinions regarding the sustainability of local fisheries, and whether respondents rely on some form of nutritional assistance such as the Alaska Food Stamp Program or the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC).
Results
Of the 1,500 surveys mailed, 490 responses were received and 75 were returned as undeliverable, for an adjusted response rate of 34.38% and a confidence level greater than 95% that the sampled population is representative of the population of the Kenai Peninsula at large (Krejcie & Morgan, 1970) . While the response rate for our survey (34.38%) is modest, and just below the Center for Disease Control and Prevention's low target of 40% for Alaska (AKDHSS, 2011b), our data for vital statistics such as household income distribution and food assistance rates match known statistics for the region, suggesting that our sample does not have a reporting bias (Dey, 1997) . For example, median household income in 2010 in the Kenai Peninsula Borough according to the state of Alaska was US$57,000, and in our study, the median response fell in the US$50,000-US$75,000 range. Likewise, 11.8% of our respondents report receiving food assistance, which is on par with the state reported rate in 2011 of 11.2% (USDA, 2013).
We find that fishing and the consumption of seafood are both extremely common in the Kenai Peninsula. Nearly 95% of respondents report at least some access to local seafood, and 80% of survey takers report that someone in their household fishes, the majority of whom (66.5%) describe their primary fishing activities as for personal use and subsistence. Sport fishing is the next most common kind of fishing (42%), followed by a much smaller group of commercial fishers (7%) and guide/charter operators (2% For those households with access to local fish, the primary method of procurement varies significantly with income level. Lower-income households share more and fish less than higher-income households. Noteworthy is that 10% of households at the lowest income level rely on barter and trade.
Journal of Agriculture, Food Systems, and Community Development ISSN: 2152-0801 online www.AgDevJournal.com seafood, however. While 62% of respondents describe fishing as their primary method of obtaining local seafood, 23% report that sharing is the most common way they procure it. Very few of those with access to local seafood, between 2% and 5%, obtain this through one of the other means, such as purchasing local fish direct from a commercial fisher or purchasing from major or local grocers. This aligns with our observations and local complaints regarding the lack of local venues for purchasing locally caught seafood. Regarding the 5% of households without any access to local seafood, just over half (54%) are households in the US$25,000-US$50,000 income bracket, while 29% are in the US$50,000-US$75,000 bracket, and 17% are in the lowest (<US$25,000) bracket. No households at higher income levels report not having access to local seafood. We also explored how procurement strategies vary by the respondent's socioeconomic details, and found a compelling, if not terribly surprising pattern (figure 2). Two-way ANOVA shows that household income has a statistically significant influence on the means by which survey takers report procuring local seafood (p < 0.01). Fishing, sharing, and barter/trade are found to be the primary sources of this variance. In other words, more low-income households rely on sharing as their primary source of locally caught seafood than do households at higher income levels, and conversely, more high-income households rely on fishing as their primary source of locally caught seafood than do lower-income households. We also find that barter and trade of local seafood, which is different from sharing in that it describes an explicit component of fair exchange of goods and services, is the primary method by which 10% of respondents at the lowest income level procure local seafood. This is notably higher than reported by respondents at all other income levels.
Food Security and Local Seafood
We find that 27% of respondents have a food security score lower than 40, and only 39% of respondents achieve a perfect score of 44. One specific hypothesis that we aim to test with this research is that there is a positive relationship between food security and access to locally caught seafood. In other words, we propose that households with access to locally caught seafood have greater food security than do those households that do not. To test this hypothesis, we first used a twotailed Students T-test (table 3) , and find a statistically significant increase in the mean food security score for those with access to locally caught seafood, but only at the lowest income bracket. Research shows, however, that household income and food security are likely to share a positive relationship (e.g., Kent, 1997) , meaning that households with higher incomes also are likely to be more food secure. Indeed, our data show a weak (r = 0.50) overall correlation in the population between food-security score and income. To test access to local seafood as an intervening variable, we also temporarily removed from the sample population those low-income households who report having access to local fish, 4 and then tested again for a correlation between food-security score and household income for this adjusted sample. Our hypothesis is that if access to locally caught fish has no intervening effect on the food-security score for low-income households, the strength of the overall correlation between food security and income should not change. We do find that the correlation coefficient between food-security score and household income increases (r = 0.71) when the low-income households with access to local seafood are excluded from analysis.
We also looked at how food-security scores vary by reported local seafood consumption frequencies during and outside of the fishing season. No statistically significant difference from the mean food-security score is found for those responding that they eat seafood frequently, sometimes, or rarely, but those who report never eating local seafood had an average score of 36, which is significantly lower than the mean for the Kenai Peninsula as a whole.
Regarding fish waste, 65.4% of respondents report having some fish left over from the previous year when the new fishing season begins. Of those, 30% smoke, can, or otherwise preserve it; 28.1% give it away; 17.6% use it for dog food; 11.9% donate it; 6.7% throw it away; 4% compost it; and 1.7% trade or barter with it.
Regarding the sustainability of Cook Inlet salmon fisheries, respondents are largely divided, with 35.02% responding 'Yes,' 18.57% responding 'No,' and 46.41% responding 'Not Sure.' Handwritten comments made by many survey takers in association with this question provide additional details regarding people's answers. A total of 125 respondents provided comments spanning a variety of topics, including mistrust of management, political influence on management, ecological observations, overallocation, and concerns regarding social justice. The two most common concerns are a mistrust of the management process (31 mentions), and concerns about the status of King salmon (30 mentions). Also noteworthy is a group of comments (35 mentions) that identify a specific group of fishers -commercial, personal use, or sport -as receiving an unfair allocation of the catch, and/or being specifically responsible for problems with the sustainability of the fisheries.
Discussion
The data described above confirm that there is a robust local seafood component in the Kenai Peninsula food system, and also suggests that access to local seafood improves food security in the Kenai Peninsula, most notably for low-income households. The latter finding is more encouraging than it is surprising; as we discussed earlier, the notion that local food systems can provide better food security outcomes is often an explicit objective of local food movements. Still, to our knowledge this research is among the first to provide empirical evidence in support of such an argument. Also noteworthy is our finding that the widespread use of local seafood does not appear to contribute significantly to food waste, which is an emerging and important issue for food systems and security research (Abdulla, Martin, Gooch, & Jovel, 2013) .
However, we also find that a majority of local Kenai Peninsula residents, especially those at higher income levels, are harvesting local seafood themselves, while many households at lower income levels rely on alternative means, including but not limited to sharing, barter, and trade. This is noteworthy because it is illegal in Alaska to barter or trade with seafood obtained in sport and personaluse fisheries, implying that at least part of the local population has to resort to illicit means to achieve food security. Thus, the frustrations communicated to us by our local partners are neither isolated nor anecdotal, but rather are representative of a systemic shortcoming of the Kenai Peninsula's food system: while many rely on local seafood, some must do so creatively while others simply cannot.
It is noteworthy that there appears to be a gap in access to local seafood not at the lowest income bracket, but for those in the US$25,000-US$50,000 range, a bracket which has a lower than average food-security score, but for which we do not find a significant effect of access to local fish on food security. A possible explanation involves food stamp eligibility; recipients of food stamps in Alaska are allowed to use these for the purchase of fishing equipment and supplies. It is possible that some of the households at that income level either do not qualify for food stamps despite their need, or they have negative or ambivalent perceptions of food assistance programs that keep them from taking advantage of the support (Daponte, Sanders, & Taylor, 1999) .
What is missing from the Kenai Peninsula food system, we further argue, is a system of distribution and marketing that brings local seafood to local consumers at an affordable price, an assertion that refers back to the Trivette (2012) comment noted earlier: that "local food" entails more than simply eating food that is locally available, but rather must also involve a system through which local foods are produced and marketed with the intention that they reach local consumers. Alaskans take great pride in having a reputation for independence and self-reliance, but the case of the Kenai Peninsula shows that the regulatory framework for supporting this independence is designed around people feeding themselves, and as such, people without the ability, time, resources, or inclination to do so are left out. There are some inroads in the region for the development of local and regional seafood markets that are more accessible to people who currently lack the means to procure seafood. Locally caught fish are sporadically available at the Homer Farmers' market, for example, and this is venue accepts both WIC and food stamps. Charter business operators sometimes donate seafood that has been left unclaimed or unwanted by their clients to regional food banks as well (L. Swarner, personal communication, June 21, 2011) , but this obviously does not provide a reliable or predictable source of food. We have also heard reports of some local commercial fishers experimenting with direct and local marketing, for example, community supported fishing or "CS-Fish." 5 A question remains, however, as to why more robust local markets for local seafood do not 5 For example, see http://thealaskatrust.org/alaskans-own.php already exist if there is indeed a large but as yet unmet demand. Unlike agriculture in Alaska, the development of which is stalled in part by a lack of infrastructure (Gerlach & Loring, 2012) , the Kenai Peninsula is already home to a number of small, seasonally operated businesses oriented around processing, packaging, and shipping seafood, although these are geared toward providing services to individual customers such as tourists rather than commercial markets. Anecdotally, fishers have provided us with a number of possible explanations for the lack of local marketing: some do not perceive demand as being sufficient because so many Alaskans fish for themselves; others explain that commercial fishing is a labor-intensive occupation that involves long days and little free time, such that fishers would need dedicated business partners to make such activities manageable and profitable; and others still cite difficult and expensive food-safety regulations and permitting requirements by the state of Alaska.
This is an issue of food policy and one that bears additional discussion and research, as working within the confines of one-size-fits-all food-safety policies has been a challenge for smallscale producers throughout the U.S. (Salatin, 2007) . In Alaska, relevant policies address permitting and inspection of processing facilities and waste management practices by Alaska's Department of Environmental Conservation (Alaska Code 18 AAC 34), even when only minimal processing, such as removing the head and viscera ("heading and gutting"), is involved. Similarly, grocery store owners and managers across the state have reported to us that record-keeping requirements for traceability of fresh fish related to the U.S. Bioterrorism Act of 2002 and the U.S. Food Safety Modernization Act of 2010 are too burdensome for them to consider sourcing and selling local fish. Whether these and other relevant policies and regulations are indeed unnecessarily onerousdesigned for large-scale industrial operations and as such prohibitively cumbersome or expensive for small-scale entrepreneurs -or whether these perceptions can be addressed with proper training remains to be evaluated, although some training and guidance materials on these policies is already available (e.g., Johnson, 2007 ).
An argument can be made, however, that policies could do more to support local food security and sovereignty through formal and informal local seafood markets, evidenced by the fact that so many respondents report obtaining fish through barter and trade, which as we note above, is currently illegal if these fish are obtained via personal use or sport fisheries. We speculate that the administrative categories that define (and delineate) personal use, sport, and commercial fisheries may be too inflexibly or indelibly drawn to allow for innovative solutions. For example, state and federal management agencies currently recognize only one class of commercial fishing, and the majority of these fisheries in Alaska are managed with tradable quotas or permits or some other such system for limited entry that are designed around large-scale, industrial fishing activities. Thus entry into these fisheries can be cost-prohibitive for new smallscale operators, and as such market forces arguably favor participation in global over local markets, especially for highly valued food fisheries such as those common in Cook Inlet. This is a challenge facing rural food systems across the world (Rosset, 2008) , and policy solutions that instead favor food sovereignty continue to be elusive. One possible solution that might be explored is the creation of an artisanal class of commercial fishing that could be regulated independently from large-scale commercial fishing as a way to reduce the cost of entry and promote profitable small-scale fishing for local markets. If food sovereignty is the goal, creation of such a fishery would be an effective policy action in that direction.
On Sustainability
One final point of interest regarding the survey findings is that survey respondents were divided on the matter of the sustainability of Cook Inlet salmon fisheries. While perhaps not surprising to Alaskans who are quite aware of the region's reputation for conflict over fisheries, the findings are somewhat surprising with respect to the purported goals of local food movements. As stated earlier, one of the many assumptions made about local food systems is that they more closely connect people with the resources on which they depend, resulting in more sustainable outcomes.
However, while participation in and reliance on local seafood are extensive across the Kenai Peninsula, confidence and expertise regarding the status of these resources is not. We speculate that this is related to ongoing political issues surrounding how local salmon fisheries are presently managed and allocated, but suggest also that this might be related to the individualistic nature of the current seafood harvesting regime. Commercial fishers often possess high quality ecological information about the status of fisheries, but personaluse fishers, by comparison, do not necessarily have the same opportunities for, and/or level of engagement with, fisheries, and therefore have less opportunity to develop informed ecological opinions (Loring, Harrison, and Gerlach, in press ).
Concerned consumers, too, have limited access to information about ecosystem conditions and the sustainability of fishing practices, which accounts for the emergence of eco-labeling initiatives by groups such as the Marine Stewardship Council and the Alaska Seafood Marketing Institute. These programs are valuable, but their motivations are not always transparent and their standards do not necessarily align with the values sought out by consumers (Hébert, 2010; Loring, 2013) . Improved local markets may also serve as an important mechanism for facilitating greater social engagement with and communication among commercial fishers and consumers, with the anticipated outcome being that consensus and awareness regarding environmental sustainability issues will improve. This notion is similar to the rationale behind the "know your farmer" movements, 6 situating local artisanal fishers not just as harvesters of local seafood, but also as respected observers and sentinels of marine ecosystems who can be held responsible for unsustainable or unsafe practices by their neighbors. We currently have ongoing ethnographic research with participants in these and other area fisheries to better understand how locals are informing their perceptions regarding sustainability.
Limitations of the Study
We recognize that food insecurity and other socioeconomic circumstances may be clustered in certain communities, and that the by-mail survey method may result in underreporting for some the peninsula's smaller cultural groups such as the Russian Old Believers, for whom fishing is a hugely important livelihood strategy. Lack of funding precluded us from implementing a more aggressive survey distribution that would have provided more powerful data at the community or neighborhood level. As noted earlier, our response rate was slightly lower than hoped, but our results nevertheless suggest that we do not have a small sample bias. This being said, we are also aware that this research may not adequately represent the challenges faced by Alaska's homeless, itinerant, or otherwise dispossessed peoples.
Regarding the discussion of fish waste, there may be a self-reporting bias in our data, but the pattern of fish use is likely accurate. Also, Maxwell et al. (1999) note that the coping strategies protocol may overestimate the number of food-insecure households. As noted, however, the survey was distributed in the early fall with a one month recall period, the time of year that food security for those who rely on fisheries is arguably at its highest. Finally, due to limited resources we did not engage formal focus groups to determine the most appropriate weightings for the six coping strategies question. Instead, we selected questions that focused primarily on dietary disruption and selected conservative weightings when calculating foodsecurity scores.
Conclusions
At the core of all local food movements is a desire among people to take control of their food systems, whether done under the heading of health, food security, food sovereignty, sustainability, or some other ideal. Many Alaskans already enjoy a fair amount of control over their diets, thanks in part to the liberal opportunities in the state for the personal-use harvest of wild fish and game, and in part to a frontier mentality that emphasizes selfreliance and libertarian values. Yet some in Alaska do not enjoy these same opportunities, among whom are the many people experiencing the nutrition transition described earlier. Our data for the Kenai Peninsula provide evidence that the individualistic strategy for food procurement common in Alaska contributes to food security for some, but shortcomings for many remain. The widespread uncertainty among locals about the status of Cook Inlet fisheries and the widespread reliance on ostensibly illegal barter and trade for the lowest income levels are two caveats to the self-reliance purported by so many. More disconcerting, however, are the social-justice concerns related to those who do not share in the benefits of these fisheries. As discussed above, our working assumption is that this problem can be addressed through local and regional marketing and policy innovations designed with the explicit intent of bringing commercially caught local seafood to local consumers. The challenges for commercial fishers so inclined to contribute to such an experiment are likely no different than their agricultural counterparts: how to escape the "lock-in trap" of global food commodity markets and regulatory systems that favor industrial business models and economies of scale, while still making a fair living for themselves and their families. What we hope this work has contributed to the discussion of local and small-scale food movements is evidence that, while many around the world are works in progress, their aims and objectives appear both realistic and worthwhile.
